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which it is cut. It may be defined shortly as the 
projection on the plane of the section of the line 
bounding the area of destructive shear. This line 
will be in advance of the face of the tool by a distance 
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Fig. 3.—Shaving from a block of paraffin. At the temperature at which 
the cut took place, the paraffin behaves much like a sample of cast 
iron. 

Fig. 4.— Longitudinal section of a similar shaving. The paraffin shaving 
was embedded in soap, sectioned in a microtome, and mounted in 
castor oil. 


proportional to the thickness of the cut at the point 
under consideration (see Fig. 5). 

The shaving is always shorter than the length of 
the cut from which it was taken, and if a and 3 are 
respectively the angles which the principal plane of 


cleavage and the face of 



*• 


Fig. 5. —Relation between the cross- 
section of the cut, ab, and that of 
the shaving produced, a'b'. 


the tool make with the 
normal to the surface of 
the cut, it is easy to see 
that the ratio of the 
lengths is cos a/sin (a +j 3 ). 

Lubrication has an 
extraordinary effect in 
the cutting of certain 
materials. With brass 
and gun-metals no lubri¬ 
cation is required, but 
for steel, and also for 
such metals as soft 
copper and pure alumin¬ 
ium, clean cutting is 


impossible without it. Glass cutting with steel tools 
also requires a lubricant, for which purpose turpen¬ 
tine or petroleum are generally chosen. 

I remember, in a correspondence with Sir G. G. 
Stokes on this subject, mentioning that even the 
presence of turpentine vapour had a noticeable effect. 
There can, I think, be little doubt that films of 
lubricant (of molecular thickness it may be) pass not 
only over the active part of the tool, but also pene¬ 
trate along the planes of cleavage in the shaving 
itself. A. Mallock. 

9 Baring Crescent, Exeter. 


One Possible Cause for Atmospheric Electric 
Phenomena: A Reply. 

If Sir Oliver Lodge will turn up his copy of Nature 
for January 21, 1904 (Vol. 69, p. 270), he will find 
that I made there the identical suggestion for the 
origin of the earth’s negative charge which he makes 
in Nature of October 14, p. 512. The explana- 
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tion is, however, unsatisfactory for a number of 
reasons, the chief of which may be stated shortly 
as follows: 

To maintain the current from the earth into the 
atmosphere, it would be necessary for 2000 negative 
electrons to be shot into each square centimetre of 
the earth’s surface every second. But beta rays 
ionise the air through which they pass, and according 
to recent theoretical work it appears that beta rays, 
no matter what their velocity may be, produce more 
than 40 pairs of ions along each centimetre of their 
path in air at atmospheric pressure. Thus in each 
cubic centimetre of air near the earth’s surface 
80,000 pairs of ions would be produced per second. 
But we know from actual measurements extending 
from the equator to the polar regions that only 4 
or 5 are so produced and all these can be accounted 
for by known radiations. 

Sir Oliver suggests that “ the beta particles would 
be magnetically inveigled towards the poles, where 
they might descend with down currents.” This 
suggestion has been made previously, and it is easy 
to show that it offers no way out of the difficulty 
although the demonstration is too long to be given 
here. G. C. Simpson. 

October 17. 


The Green Ray^at Sunset and Sunrise. 

In Nature of October 14, p. 513, Prof. Alfred 
Porter maintains that there are two distinct pheno¬ 
mena which go under the name of the green flash, and 
that the one most usually seen is an after image in an 
eye fatigued by the red light of the sun. I have 
seen the green ray many times in this country and in 
the tropics, and the phenomenon as I have seen it is 
always exactly the same ; I am quite convinced in 
my own mind that it is not due to eye fatigue, for the 
appearance at sunrise is precisely the same as that at 
sunset ; I have seen it a number of times at sunrise, 
and the first time I ever saw it was at sunrise when I 
was not looking out for it. I have, moreover, examined 
the setting sun with binoculars and with a telescope ; 
when the sun has very nearly set, but before the 
appearance of the green ray proper, the upper edge 
has a very irregular shape owing to refraction effects, 
sometimes resembling flames ; the tops of these 
“ flames ” gradually become bright green and the 
colour spreads downwards till the whole of the 
minute remaining part of the disc becomes green. 
To any one who has examined the green ray with a 
telescope at sunset, and has seen it with the naked 
eye at sunrise, it seems inconceivable that it can be 
due to eye fatigue. C. J. P. Cave. 

Stoner Hill, Petersfield, 

October 21. 


As the green segment continues to be debated, 
permit me to put a few facts on record. I have often 
in Egypt watched the sunrise light descending the 
western hills, and when the edge of the shadow 
reached me, turned to view the sun. The first 
appearance of the sun is a blue segment, changing to 
green, and then to white. This is exactly the 
converse of the colours of the sunset segment; as 
the rising light cannot be due to an after-image, no 
more is the setting light. Moreover I have never 
seen the green light shift about, as an after-image 
does, by movement of the eye ; it is always exactly 
on the segment. 

Further, I often have protracted the sunset blue 
by walking up a slope, and so keeping it in view, on 
and off, as long as I go upward. The least distance 
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of horizon that is effective is about two miles, at 
which the change of colour is j ust visible. The ‘ ‘ second 
phenomenon " of Prof. Porter is the only one which 
1 have seen with open eyes. 

W. M. Flinders Petrie. 


A Broadcast “ Rainbow.” 

On Friday, September 16, I witnessed an atmo¬ 
spheric phenomenon sufficiently unusual, I believe, 
to merit a record. Standing on Ogmore Down near 
Bridgend in this county (Glamorgan) at 2.30 p.m. and 
looking northwards across the broad vale towards 
the Maesteg hills, there appeared to me a broadcast 
rainbow colouring, stretching east and west for several 
miles along the vale. The day was exceptionally 
fine, with brilliant visibility and no trace of mist. 
The clouds were small and scattered, with a distant 
bank of cumulus beyond the hills, while the colours 
were clear and unmistakable, covering, from red in 
the west to blue in the east, an angle of about fifty 
degrees. The height of my point ol view was about 
300 ft. above the sea, and the whole apparition hung, 
like a veil of pure, immaterial colour, at about the 
level of my eyes, covering the distant hills but without 
screening their smallest particular. R. C. McLean. 

The Botanical Department, 

University College, 

Cardiff, September 19. 


Colour Observations of the Moon. 

1 wish to place on record a few observations I 
have made of the lunar surface seen through colour 
filters, which point to the presence of coloured light 
of various shades reflected from different parts of 
the moon. 

The light values of various points of the moon’s 
surface were fixed by means of a photometer shaded 
by colour-screens, corresponding to similar screens 
fixed to the eye-piece of the telescope. 

Owing to the two different sources of light, electric 
light in one case and the lunar rays in the other, 
and also owing to atmospheric changes, the two 
sets of filters had to vary considerably in colour, in 
order to produce the identical colour impression on 
the eye. 

For the telescopic eye-piece I used the following 
colour screens throughout these observations : 

1. Red of approx. 6563 " Tenth-metre ” wave-length 

(absorbing practically all but 

red rays and a little yellow). 

2. Green „ 5173 wave-length (absorbing all but 

green and blue rays). 

3. Violet. ,, 4420 wave-length (only absorbing 

yellow rays). 

For the photometer I used varying colours (accord¬ 
ing to atmospheric conditions), averaging 

1 a of approx. 6120 wave-length. 

2 a ,, 4922 ,, 

3 a ,, 4550 

The area examined was the vicinity of Clavius. 
I determined the light value of the brightest spot in 
the neighbourhood (A) through the three screens, 
and in the same way a number of other spots ; B, 
the eastern inside wall of Clavius ; C and D, the 
floor of the crater plain ; E, the great valley to the 
west of Clavius ; F, the southern slopes of Maginus. 

The result of the two observations. No. I. on 
August 31, No. II. on October 1, 1922, was as follows, 
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reducing the figures to percentages, the brightest 
spot (A) being taken as 100 per cent, in each case : 



A. 

B. 

c. 

D. 

E. 

F. 


Red 

100% 

I. 46-0 

I. 1*2 

1. r6 

I. 10*0 

I. 

15-7 

%' 

screen 

II. 9*i 

II. o*66 

11. o-8 3 

II. 2*2 

II. 

9-1 

% 

Green 

100% 

I. 4-2 

I. o-7 

I. 1-3 

I. I4-0 

I. 

49-0 

% 

screen 

II. 22-2 

II. 0-3 

II. 0-46 

II. 2-5 

11 . 

22*2 

% 

Violet 

100% 

1. 30-0 

I 3'3 

I. 8-4 

I. 15*0 

I. 

21*4 

% 

screen 

II.- 5-4 

II. i-7 

II. 2*0 

II. 2-8 

II. 

5-4 

% 


In examining the above list it will be noticed that 
there is a discrepancy regarding the point B, which 
may be due to the dazzling brilliancy of this area 
during the first observation. All the remaining 
figures, however, agree remarkably well, considering 
the extreme simplicity of the instruments I employed. 

The experiments tend to show that (1) the floor 
of Clavius (also of Longomontanus, which I observed 
on October 1) is of a mauve colour. These areas 
may be basaltic and not unlike some Hawaiian 
crater plains of solid lavas. (2) The Terra Photo- 
graphica to the west of Clavius has most probably 
a mottled surface of brown areas on a blue back¬ 
ground such as copper sulphate. (3) The southern 
slopes of Maginus are intense green, probably streaked 
with areas of the same substance and colour of the 
crater valleys recorded. 

It would be of great interest to survey accurately 
in this manner districts such as the crater Linne. 
Later tests would then clearly show if any change 
could be recorded in these debated areas, at least 
so far as coloration is concerned. A. F. Warth. 

109 Sandford Road, 

Moseley, Birmingham. 


The Local Handbook of the British Association. 

In Nature of October 21, p. 339, a reviewer states 
that “ the ideal handbook in connexion with the 
annual visits of the British Association has yet to be 
written.” A Committee of the Association might 
well be appointed to draw up a scheme. Meanwhile, 
I venture to offer the following suggestions : 

1. The book should above all be portable, and for 
this purpose it should be divided into separate 
pamphlets, each tucked under a separate tape in a 
cloth-covered binding, common to the series. One 
could then select one’s pamphlet and leave the rest 
in one’s hotel. 

2. Every handbook should have a complete index 
for facilitating rapid consultation. 

3. There should be a map of the district on the 
half-inch or quarter-inch scale. 

4. There should be a geological map. 

5. The compilers should take a lesson from 
Baedeker and give practical details: population, rail- 
way stations, hotels, cab-fares, post office; short list 
of the chief features — museums, art galleries, 
libraries, churches of architectural interest, and other 
guide-book information—in two or three pages, with 
street in which situated, times of opening, etc., with 
an asterisk indicating the most noteworthy. 

6. Unless the handbook can be sent by post in 

advance to members (they might pay the postage) it 
is of little use writing long-jvinded articles, as visitors— 
attending sections in the morning, scientific excursions 
in the afternoon, and addresses in the evening—have 
no time to read them. Bernard Hobson. 

Thornton, Hallamgate Road, Sheffield, 

October 20. 
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